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(57) ABSTRACT 

Provided is a vibration Wave motor including a pressurizing 
mechanism and a guide mechanism Which are used for a 
moving member and can be thinned. The in?uence of a restor 
ing force can be eliminated. The vibration Wave motor 
includes an elastic vibration member Which is composed of a 
permanent magnet and a piezoelectric element Which are 
?xed to each other, a plurality of motion extraction portions 
provided on the permanent magnet, and a moving member 
Which is pressurized to be in contact With the plurality of 
motion extraction portions. A closed magnetic circuit of a 
magnetic ?ux is formed to connect betWeen the elastic vibra 
tion member and the moving member through the plurality of 
motion extraction portions. A How direction of the magnetic 
?ux passing through the moving member is aligned With a 
moving direction of the moving member. 
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VIBRATION WAVE MOTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a vibration Wave motor, 

and more particularly, to a vibration Wave motor for driving a 
moving member by an elastic vibration member excited With 
a plurality of vibration modes. 

2. Related Background Art 
Up to noW, the folloWing vibration Wave motors have been 

knoWn. In the vibration Wave motors, a plurality of vibrations 
obtained With a plurality of vibration modes are synthesized 
and a plate-shaped elastic vibration member is driven by the 
synthesiZed vibrations, thereby driving a moving member 
Which is pressuriZed against the elastic vibration member into 
frictional contact thereWith. As a representative example of 
the vibration Wave motors, JP 6-311765 A discloses a vibra 
tion Wave motor in Which tWo bending vibration modes are 
synthesiZed. 

In addition, JP 7-143771 A discloses a vibration Wave 
motor in Which a longitudinal vibration mode and a bending 
vibration mode are synthesiZed. 
As an example of a pressuriZing method of causing friction 

betWeen the elastic vibration member and the moving mem 
ber in such the vibration Wave motor, JP 7-143770A discloses 
a mechanical method using a spring or the like. 
As disclosed in JP 59-185179 A, JP 4-088890 A, and JP 

6-292374 A, there is also knoWn a method using a magnetic 
force. 

JP 11-285279 A and JP 2004-257844 A each propose a 
device for pressurizing the moving member by a magnetic 
force and guiding the moving member in a moving direction. 

The largest feature of the plate-shaped vibration Wave 
motor disclosed in each of, for example, JP 6-311765 A and 
JP 7-143771 A is that the vibration Wave motor can be 
thinned. 

In order to make full use of this feature, it is necessary to 
devise a pressuriZing mechanism and a guide mechanism for 
the moving member. 

For example, JP 7-143770 A discloses the pressuriZing 
mechanism and the guide mechanism Which are based on the 
mechanical method. HoWever, it is dif?cult to thin the vibra 
tion Wave motor. 

Each of, for example, JP 59-185179 A, JP 4-088890 A, or 
JP 6-292374 A discloses the pressuriZing mechanism using a 
magnetic force. The pressuriZing mechanism is effective in 
thinning. HoWever, the guide mechanism is not considered. 

For example, JP 11-285279 A and JP 2004-257844 A each 
propose the device in Which both the pres suriZing mechanism 
and the guide mechanism of the vibration Wave motor are 
constructed using a magnetic force. 

That is, the device for performing pressurization by the 
magnetic force With a state in Which the How of magnetic ?ux 
of a permanent magnet is provided to be a closed magnetic 
circuit as proposed in JP 11-285279 A is desirable in vieW of 
the effective use of magnetic force. HoWever, in order to form 
the closed magnetic circuit, it is necessary to oppose a square 
U-shaped linear guide and a square U-shaped yoke to each 
other, so that it is unsuitable to thin the device. The guide 
mechanism requires speci?c parts, Which is disadvantageous 
in cost. 

JP 2004-257844 A proposes a device for performing pres 
suriZation and guiding by the attractions of both strip-shaped 
permanent magnets With a state in Which the permanent mag 
nets are opposed to each other. Although a problem does not 
occur in the case of a rotational motor, When the attractions of 
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2 
the tWo combined permanent magnets are used in a linear 
motor, the folloWing problems occur. 

FIGS. 7A and 7B are side vieWs shoWing tWo strip-shaped 
permanent magnets corresponding to parts of a conventional 
linear vibration Wave motor. 

For example, a permanent magnet (N-pole) 101 is ?xed to 
a moving member and a permanent magnet (S-pole) 102 is 
?xed to an elastic vibration member. The permanent magnet 
(N -pole) 101 and the permanent magnet (S-pole) 102 are 
opposed to each other at a predetermined interval. 

In general, a magnetic ?ux tries to How so as to minimiZe a 
magnetic reluctance. When a relative positional relation 
betWeen the permanent magnet (N -pole) 101 and the perma 
nent magnet (S-pole) 102 is a positional relation shoWn in 
FIG. 7A, the magnetic reluctance becomes minimum. In con 
trast to this, When the permanent magnet (N -pole) 1 01 and the 
permanent magnet (S-pole) 102 are in a relative positional 
relation shoWn in FIG. 7B, the magnetic reluctance increases, 
With the result that the magnetic force acts in a direction in 
Which the permanent magnets try to return to the position in 
Which the magnetic reluctance is minimum. Therefore, a 
restoring force F acts on the permanent magnet (N -pole) 101. 
The restoring force F becomes larger as a shift amount from 
the position in Which the magnetic reluctance is minimum as 
shoWn in FIG. 7A increases. As a result, When a stroke of the 
moving member lengthens, it is necessary that the elastic 
vibration member produces a thrust force for canceling the 
restoring force F in the position. 
When an operation is performed in Which the moving 

member Which is stopping in a position shifted from the 
position in Which the magnetic reluctance is a minimum as 
shoWn in FIG. 7A is returned toWard the position in Which the 
magnetic reluctance is a minimum by a very small amount, 
there is also a problem in that the moving member overruns an 
instructed position because of the restoring force F. 

FIGS. 8A and 8B shoW an overrun of the moving member 
in a conventional linear vibration Wave motor. FIG. 8A shoWs 
a drive pulse signal inputted to the vibration Wave motor. FIG. 
8B shoWs a change in moving speed of the moving member 
When the vibration Wave motor is operated based on the drive 
pulse signal. 

In FIG. 8B, a characteristic C0 indicates an ideal moving 
speed in the case Where there is no restoring force P. On the 
other hand, a characteristic C1 indicates a moving speed in 
the case Where there is the restoring force F. The characteristic 
C1 exhibits the overrun as compared With the characteristic 
C0. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, a vibra 
tion Wave motor includes: an elastic vibration member 
including a permanent magnet and an electro-mechanical 
energy conversion element Which are ?xed to each other; a 
plurality of motion extraction portions provided on the elastic 
vibration member; and a moving member pressuriZed to the 
plurality of motion extraction portions into contact thereWith. 
In the vibration Wave motor, a closed magnetic circuit of a 
magnetic ?ux is formed to connect betWeen the elastic vibra 
tion member and the moving member through the plurality of 
motion extraction portions, and a How direction of the mag 
netic ?ux passing through the moving member is aligned With 
a moving direction of the moving member. 
The above and other objects, features, and advantages of 

the invention Will become more apparent from the folloWing 
detailed description taken in conjunction With the accompany 
draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a perspective vieW showing a structure of an 
elastic vibration member of a vibration Wave motor according 
to a ?rst embodiment of the present invention, and FIG. 1B is 
a perspective vieW showing a moving member of the vibra 
tion Wave motor; 

FIG. 2 is a side vieW shoWing a positional relation among 
a permanent magnet, a motion extraction portion, and a mov 

ing member; 
FIG. 3 is a side vieW shoWing a vibration Wave motor in 

Which a back yoke is bonded betWeen the permanent magnet 
and a pieZoelectric element and the permanent magnet is 
subjected to longitudinal tWo-pole magnetization; 

FIG. 4A is a plan vieW shoWing a structure of an elastic 
vibration member of a vibration Wave motor according to a 
second embodiment of the present invention, and FIG. 4B is 
a side vieW thereof; 

FIG. 5A is a plan vieW shoWing a structure of a rotational 
moving member of the vibration Wave motor according to the 
second embodiment, and FIG. 5B is a side vieW thereof; 

FIG. 6 is a side vieW developed in a circumferential direc 
tion, shoWing a positional relation among a disk-shaped per 
manent magnet, motion extraction portions, and a rotational 
moving member; 

FIG. 7A is a side vieW shoWing a state in Which a magnetic 
reluctance of tWo strip-shaped permanent magnets corre 
sponding to parts of a conventional linear vibration Wave 
motor becomes a minimum, and FIG. 7B is a side vieW 
shoWing a state in Which the magnetic reluctance of the tWo 
strip-shaped permanent magnets is higher than that in the 
state shoWn in FIG. 7A; and 

FIG. 8A shoWs a drive pulse signal inputted to a conven 
tional linear vibration Wave motor When a moving member 
overruns in the conventional linear vibration Wave motor, and 
FIG. 8B shoWs a change in moving speed of the moving 
member When the vibration Wave motor is operated at this 
time. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The folloWing description of at least one exemplary 
embodiment is merely illustrative in nature and is in no Way 
intended to limit the invention, its application, or uses. 

Processes, techniques, apparatus, and materials as knoWn 
by one of ordinary skill in the relevant art may not be dis 
cussed in detail but are intended to be part of the enabling 
description Where appropriate. 

Hereinafter, best modes for carrying out the present inven 
tion Will be described With reference to the accompanying 
draWings. 

First Embodiment 

FIGS. 1A and 1B are perspective vieWs shoWing a structure 
of a vibration Wave motor according to a ?rst embodiment of 
the present invention. The vibration Wave motor is a linear 
vibration Wave motor. FIG. 1A shoWs an elastic vibration 
member and FIG. 1B shoWs a moving member. 

In FIG. 1A, reference numeral 1 denotes a permanent mag 
net and 3 denotes a pieZoelectric element Which acts as an 
electro-mechanical energy conversion element. An elastic 
vibration member 4 includes the permanent magnet 1 and the 
pieZoelectric element 3. The permanent magnet 1 is subjected 
to one-sided tWo-pole magnetiZation. A plurality of motion 
extraction portions 2A and 2B are provided on one surface of 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
the permanent magnet 1 Which is subjected to the one-sided 
tWo-pole magnetiZation, and the pieZoelectric element 3 is 
?xed to the other surface thereof by, for example, bonding. 
The motion extraction portion 2A is magnetiZed to an N-pole 
and ?xed to an N-pole side of the permanent magnet 1. The 
motion extraction portion 2B is magnetiZed to an S-pole and 
?xed to an S-pole side of the permanent magnet 1. 
An electrical electrode pattern (not shoWn) for exciting the 

pieZoelectric element 3 With a plurality of vibration modes is 
formed on one surface of the pieZoelectric element 3, Which is 
opposed to the other surface thereof that is bonded to the 
permanent magnet 1. When a high-frequency alternating volt 
age is applied from an external poWer source (not shoWn) to 
the electrical electrode pattern, the pieZoelectric element 3 is 
vibrated With the plurality of vibration modes to spheroidally 
move the plurality of motion extraction portions 2A and 2B. 

In FIG. 1B, reference numeral 5 denotes a moving member 
Whose raW material is a grain-oriented magnetic steel sheet. A 
moving direction of the moving member 5 is aligned With a 
direction of an axis of easy magnetiZation of the grain-ori 
ented magnetic steel sheet. As shoWn in FIG. 2A, the moving 
member 5 is placed on the elastic vibration member 4 so as to 
be in contact With the motion extraction portions 2A and 2B. 
A Width of the moving member 5 in a direction orthogonal to 
the moving direction of the moving member 5 is made equal 
to a Width of the motion extraction portions 2A and 2B (Width 
in a direction orthogonal to a magnetic pole direction of the 
permanent magnet 1) at least Within a moving stroke. That is, 
each of the Widths is set to a contact Width W. The Width of the 
moving member 5 is not necessarily made equal to the Width 
of the motion extraction portions 2A and 2B. HoWever, When 
both the Widths are made equal to each other, pressurization 
action can be most e?iciently caused betWeen the motion 
extraction portions 2A and 2B and the moving member 5. 

FIG. 2 is a side vieW shoWing a positional relation among 
the permanent magnet 1, the motion extraction portions 2A 
and 2B, and the moving member 5. 

In the vibration Wave motor (linear vibration Wave motor) 
according to the ?rst embodiment, the motion extraction por 
tions 2A and 2B provided on the permanent magnet 1 are in 
contact With the moving member 5. Therefore, the folloWing 
closed magnetic circuit of a magnetic ?ux is formed. A mag 
netic ?ux from the motion extraction portion 2A (N-pole) 
?oWs into the moving member 5 in the same direction as the 
moving direction of the moving member 5 and enters the 
motion extraction portion 2B (S-pole). Then, the magnetic 
?ux ?oWs from the S-pole of the permanent magnet 1 into the 
N-pole and returns to the motion extraction portion 2A 
(N -pole). 
When the closed magnetic circuit of the magnetic ?ux is 

formed, the magnetic ?ux concentrates on contact surfaces 
betWeen each of the motion extraction portions 2A and 2B 
and the moving member 5. Therefore, the ef?cient pressur 
iZation of the moving member 5 to the motion extraction 
portions 2A and 2B is possible. 

The magnetic ?ux continuously concentrates on the con 
tact surfaces and ?oWs through the moving member 5, so that 
a magnetic reluctance becomes constant. Therefore, When the 
moving member 5 moves relative to the elastic vibration 
member 4, the restoring force F in the moving direction as 
shoWn in FIG. 7B is not generated even in a case Where 
contact positions With the motion extraction portions 2A and 
2B change. 
A How direction of the magnetic ?ux is aligned With the 

moving direction of the moving member 5, so the magnetic 
reluctance becomes a minimum even in the direction orthogo 
nal to the moving direction of the moving member 5. When 
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the moving member 5 moves in the direction orthogonal to 
the moving direction, there is a change in Which the magnetic 
reluctance increases. Therefore, an aligning force to the 
change is generated, so that a lateral deviation from the mov 
ing direction can be prevented. Thus, it is unnecessary to 
provide a guide mechanism for the moving member 5, With 
the result that the number of parts can be reduced. 

The Width of the moving member 5 in the direction 
orthogonal to the moving direction of the moving member 5 
and the Width of the motion extraction portions 2A and 2B 
each are made equal to the contact Width W at least Within the 
moving stroke. Therefore, When the moving member 5 is 
laterally deviated from the moving direction, a change in 
magnetic reluctance becomes signi?cant. Thus, the responsi 
bility of the aligning force can be improved to produce a 
magnetic guide With high precision. 

The permanent magnet 1 used as a part of the elastic vibra 
tion member 4 can be also constructed using a sintered mag 
net manufactured by a poWder sintering method. HoWever, 
the sintered magnet can easily crack or chip, so that the 
percentage of defects at the time of mechanical processing or 
assembly is high. In addition, the elastic limit of the sintered 
magnet is loW, so there is a disadvantage that the sintered 
magnet breaks When it is deformed With a large displacement. 

Therefore, the permanent magnet 1 of this embodiment is 
constructed using an iron-chromium-cobalt (Fe4Cr4Co) 
cast magnet. Although the FeiCriCo cast magnet is a 
magnet, it has the same quality as that of a normal metal 
material, can be subjected to cut processing or plastic pro 
cessing, and has a high elastic limit. The motion extraction 
portions 2A and 2B can be formed on the Fe4Cr4Co cast 
magnet by etching or the like, so that it is suitable to use the 
Fe4CriCo cast magnet as the permanent magnet 1. 

It is also expected to use a method of forming the motion 
extraction portions 2A and 2B using members different from 
the permanent magnet 1 made of a soft magnetic member 
(such as an iron alloy) and coupling the formed motion 
extraction portions 2A and 2B to the ?at permanent magnet 1 
by bonding or the like. HoWever, this is not desirable in vieW 
of reliability With respect to the imposition precision of the 
motion extraction portions 2A and 2B and the bonding 
strength thereof. 

In the ?rst embodiment, the example in Which the perma 
nent magnet 1 is subjected to the one-sided tWo-pole magne 
tiZation is described. As shoWn in FIG. 3, a back yoke 6 made 
of a soft magnetic member may be ?xed betWeen the perma 
nent magnet 1 and the pieZoelectric element 3 (not shoWn in 
FIG. 3) by, for example, bonding and the permanent magnet 
1 may be longitudinal tWo-pole magnetiZation. Therefore, a 
closed magnetic circuit of a magnetic ?ux passing through the 
back yoke 6 is formed, so that a stronger attraction is gener 
ated betWeen the moving member 5 and each of the motion 
extraction portions 2A and 2B as compared With the structure 
shoWn in FIG. 2. 
Any member made of the soft magnetic member su?i 

ciently acts as the moving member 5. It is effective in mag 
netic ef?ciency and cost to employ a magnetic steel sheet 
Widely used for an electromagnetic motor or an electromag 
netic transformer, particularly, a grain-oriented magnetic 
steel sheet for the linear vibration Wave motor. 

According to the description of the ?rst embodiment, it is 
assumed that the moving member 5 moves relative to the 
elastic vibration member 4. A structure in Which the elastic 
vibration member 4 moves relative to the moving member 5 
may be employed. 

In the ?rst embodiment, the permanent magnet 1 and the 
pieZoelectric element 3 each have a plate shape. In addition to 
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6 
this, for example, the moving member can be bonded to a 
spherical member to obtain a boW shape or the permanent 
magnet and the pieZoelectric element can be further thick 
ened to obtain a column shape. 

In the ?rst embodiment, the permanent magnet 1 and the 
pieZoelectric element 3 are ?xed to each other by, for 
example, bonding. HoWever, it is preferable that the pieZo 
electric element may be sandWiched betWeen the permanent 
magnet 1 and a different member to ?x the permanent magnet 
and the pieZoelectric element. 

Second Embodiment 

FIGS. 4A and 4B are a plan vieW and a side vieW, respec 
tively, shoWing a structure of an elastic vibration member of 
a vibration Wave motor according to a second embodiment of 
the present invention. The vibration Wave motor is a rotational 
vibration Wave motor. 

Reference numeral 11 denotes a disk-shaped permanent 
magnet and 13 denotes a disk-shaped pieZoelectric element. 
A disk-shaped elastic vibration member 14 includes the disk 
shaped permanent magnet 11 and the disk-shaped pieZoelec 
tric element 13. 

The disk-shaped permanent magnet 11 is subjected to one 
sided four-pole magnetiZation. A plurality of motion extrac 
tion portions 12A, 12B, 12C, and 12D are provided on one 
surface of the disk-shaped permanent magnet 11 Which is 
subjected to the one-sided four-pole magnetiZation along a 
circumferential direction of the disk-shaped permanent mag 
net 11, and the disk-shaped pieZoelectric element 13 is ?xed 
to the other surface thereof by, for example, bonding. The 
motion extraction portion 12A is magnetiZed to an N-pole and 
?xed to an N-pole side of the disk-shaped permanent magnet 
11. The motion extraction portions 12B is magnetiZed to an 
S-pole and ?xed to an S-pole side of the disk-shaped perma 
nent magnet 11. The motion extraction portions 12C is mag 
netiZed to the N-pole and ?xed to the N-pole side of the 
disk-shaped permanent magnet 11. The motion extraction 
portions 12D is magnetiZed to the S-pole and ?xed to the 
S-pole side of the disk-shaped permanent magnet 11. 
An electrical electrode pattern (not shoWn) for exciting the 

disk-shaped pieZoelectric element 13 With a plurality of 
vibration modes is formed on one surface of the disk-shaped 
pieZoelectric element 13 Which is opposed to the other surface 
thereof Which is bonded to the disk-shaped permanent mag 
net 11. When a high-frequency alternating voltage is applied 
from an external poWer source (not shoWn) to the electrical 
electrode pattern, the disk-shaped pieZoelectric element 13 is 
vibrated With the plurality of vibration modes to spheroidally 
move the motion extraction portions 12A, 12B, 12C and 12D. 

FIGS. 5A and 5B are a plan vieW and a side vieW, respec 
tively, shoWing a structure of a rotational moving member of 
the vibration Wave motor according to the second embodi 
ment. 

In FIGS. 5A and 5B, reference numeral 15 denotes a rota 
tional moving member Whose raW material is a non-oriented 
magnetic steel sheet. It is not preferable that the grain-ori 
ented magnetic steel sheet be used for the rotational moving 
member 15. As shoWn in FIG. 6, the rotational moving mem 
ber 15 is placed on the disk-shaped elastic vibration member 
14 so as to be in contact With the motion extraction portions 
12A, 12B, 12C, and 12D. A Width of the rotational moving 
member 15 in a direction orthogonal to a circumferential 
direction (radius direction) of the rotational moving member 
15 is made equal to a Width of the motion extraction portions 
12A, 12B, 12C, and 12D (Width in the radius direction of the 
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disk-shaped permanent magnet 11) at least Within a moving 
stroke. That is, each of the Widths is set to the contact Width W. 

FIG. 6 is a side vieW developed in the circumferential 
direction, showing a positional relation among the disk 
shaped permanent magnet 11, the motion extraction portions 
12A, 12B, 12C, and 12D, and the rotational moving member 
15. 

In the vibration Wave motor (rotational vibration Wave 
motor) according to the second embodiment, the motion 
extraction portions 12A, 12B, 12C, and 12D provided on the 
disk-shaped permanent magnet 11 are in contact With the 
rotational moving member 15. Therefore, the folloWing 
closed magnetic circuit of a magnetic ?ux is formed. A mag 
netic ?ux from the motion extraction portion 12A (N-pole) 
and the motion extraction portion 12C (N-pole) ?oWs into the 
rotational moving member 15 in the same direction as the 
moving direction of the rotational moving member 15 and 
enters each of the motion extraction portion 12D (S-pole) and 
the motion extraction portion 12B (S-pole). Then, the mag 
netic ?ux ?oWs from the S-pole of the disk-shaped permanent 
magnet 11 into the N-pole and returns to each of the motion 
extraction portion 12A (N -pole) and the motion extraction 
portion 12C (N-pole). 
When the closed magnetic circuit of the magnetic ?ux is 

formed, the magnetic ?ux concentrates on contact surfaces 
betWeen each of the motion extraction portions 12A, 12B, 
12C, and 12D and the rotational moving member 15. There 
fore, the e?icient pressurization of the rotational moving 
member 15 to the motion extraction portions 12A, 12B, and 
12D is possible. 
The magnetic ?ux continuously concentrates on the con 

tact surfaces and ?oWs through the moving member 5, so a 
magnetic reluctance becomes constant. Therefore, When the 
moving member 5 moves relative to the elastic vibration 
member 4, the restoring force F in the moving direction as 
shoWn in FIG. 7B does not generate even in the case Where 
contact positions With the motion extraction portions 2A and 
2B change. 
A How direction of the magnetic ?ux is aligned With the 

rotation direction (moving direction) of the rotational moving 
member 15, so the magnetic reluctance becomes a minimum 
even in a radius direction of the rotational moving member 
15. When the rotational moving member 15 moves in the 
radius direction, there is a change in Which the magnetic 
reluctance increases. Therefore, an aligning force to the 
change is generated, so that a lateral deviation from the rota 
tion direction can be prevented. Thus, it is unnecessary to 
provide a guide mechanism for the rotational moving member 
15, With the result that the number of parts can be reduced. 
The Width of the rotational moving member 15 in the radius 

direction of the rotational moving member 15 and the Width 
of the motion extraction portions 12A, 12B, 12C, and 12D 
each are made equal to the contact Width W at least Within the 
moving stroke. Therefore, When the rotational moving mem 
ber 15 is laterally deviated from the rotation direction, a 
change in magnetic reluctance becomes signi?cant. Thus, the 
responsibility of the aligning force can be improved to pro 
duce a magnetic guide With high precision. 
As many apparently Widely different embodiments of the 

present invention can be made Without departing from the 
sprit and scope thereof, it is to be understood that the inven 
tion is not limited to the speci?c embodiment thereof except 
as de?ned in the appended claims. 

This application claims priority from Japanese Patent 
Application No. 2005-159856 ?led on May 31, 2005, Which 
is hereby incorporated by reference herein. 
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What is claimed is: 
1. A vibration Wave motor, comprising: 
an elastic vibration member including a permanent magnet 

and an electro-mechanical energy conversion element 
Which are ?xed to each other; 

a ?rst motion extraction portion and a second motion 
extraction portion, Which are provided on the elastic 
vibration member; and 

a moving member pressuriZed to contact the ?rst and the 
second motion extraction portions, the moving member 
being driven by a vibration generated on the elastic 
vibration member, the vibration being generated by 
applying an alternating signal onto the electro -mechani 
cal energy conversion element, Wherein: 

a magnetic ?ux from the ?rst motion extraction portion 
?oWs Within the moving member, ?oWs Within the sec 
ond motion extraction portion, and returns to the ?rst 
motion extraction portion, so as to make a closed mag 
netic circuit of the magnetic ?ux, and 

a How direction of the magnetic ?ux passing through the 
moving member is aligned With a moving direction of 
the moving member. 

2. A vibration Wave motor according to claim 1, Wherein 
the elastic vibration member generates vibrations corre 
sponding to a plurality of vibration modes to spheroidally 
move the ?rst and second motion extraction portions by syn 
thesiZation of the vibrations. 

3. A vibration Wave motor according to claim 1, Wherein 
contact Widths betWeen the moving member and the ?rst and 
second motion extraction portions in a direction orthogonal to 
the moving direction of the moving member are equal to each 
other to form a magnetic circuit in Which the magnetic ?ux 
concentratedly ?oWs through the moving member and the 
?rst and second motion extraction portions. 

4. A vibration Wave motor according to claim 1, Wherein 
the ?rst and second motion extraction portions are magne 
tiZed to alternately reverse poles. 

5. A vibration Wave motor according to claim 1, Wherein: 
the moving member is made of a grain-oriented magnetic 

steel sheet; and 
the moving direction of the moving member is aligned With 

a direction of an axis of easy magnetiZation to perform 
linear driving. 

6. A vibration Wave motor according to claim 1, Wherein: 
the moving member is made of a non-oriented magnetic 

steel sheet; 
each of the moving member and the elastic vibration mem 

ber is formed in a disk shape; and 
the moving member is rotated by the elastic vibration 

member. 
7. A vibration Wave motor according to claim 1, Wherein: 
the permanent magnet included in the elastic vibration 
member is subjected to one-sided tWo-pole magnetiZa 
tion; and 

the ?rst and second motion extraction portions are ?xed to 
the permanent magnet corresponding to poles thereof. 

8. A vibration Wave motor according to claim 1, further 
comprising: 

a soft magnetic member located betWeen the permanent 
magnet included in the elastic vibration member and the 
electro-mechanical energy conversion element; 

the permanent magnet subjected to tWo-pole magnetiZa 
tion in a thickness direction; and 

a closed magnetic circuit of a magnetic ?ux Which is 
formed to connect betWeen the soft magnetic member 
and the moving member through the ?rst and second 
motion extraction portions and the permanent magnet. 

* * * * * 
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